The argininosuccinate lyase gene of Chlamydomonas reinhardtii: cloning of the cDNA and its characterization as a selectable shuttle marker.
We describe the cDNA sequence for ARG7, the gene that encodes argininosuccinate lyase--a selectable nuclear marker--in Chlamydomonas reinhardtii. The 5' end of the cDNA contains one more exon and the organisation of the mRNA is different from that predicted from the genomic sequence. When expressed under the control of the endogenous RbcS2 promoter, the 2.22-kb cDNA complements the arg7 mutation as well as the genomic DNA. A linear cDNA fragment lacking promoter sequences is also able to complement, suggesting that it could be used in promoter-trapping experiments. Despite the presence of a sequence encoding a potential chloroplast transit peptide in the cDNA the protein is not targeted to the chloroplast, nor can it complement the arg7 mutation when expressed there. By inserting a T7 bacteriophage promoter into the plasmid, a version of the cDNA which is able to complement both the C. reinhardtii arg7 mutant and the Escherichia coli argH mutant has been created. This modified Arg7 cDNA provides two advantages over the genomic DNA currently in use for gene tagging: it is shorter (6.2 kb versus 11.9 kb for pARG7.8phi3), and the selectable marker used in C. reinhardtii is the same as that used in E. coli, making plasmid rescue of the tag much more likely to succeed.